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ABSTRACT 
 
A laboratory incubation experiment (for 12 weeks) was carried out to (1) 
determine accumulation of mineral nitrogen (NH4-N and NO3-N) during 
decomposition of five types of locally available manures (chicken manure, 
farm yard manure, pigeon manure, guano, and sewage sludge) and to (2) 
examine the relationship between N released from the manures with their 
initial chemical composition. Manures were evenly mixed with two types of 
soils (saline and non-saline) at a rate of 200 mg N kg-1 soil. The mixtures 
were placed in polythene bags (25X10 cm) and incubated at ambient air 
temperature and 80% of water holding capacity. Mineral N was monitored 
after 0, 2, 4, 6, 8, 10, and 12 weeks from incubation. 
Results showed that NO3-N was the dominant form of inorganic N in saline 
soils for all manures and also, in non-saline soils with the exception of 
sewage sludge and pigeon manure. 
The initial chemical composition is important in the release of N from 
manure in both saline and non-saline soils. Net N released from the manure 
in the saline and non-saline soils was negatively correlated with initial N 
content, C/N ratio and lignin (r2 = -0.837/-0.385, -0.719/-0.095, -0.448/        -
0.903), respectively. Cellulose and hemi-cellulose in saline soils were 
positively correlated with net N released (r2=0.558 and 0.613), however, in 
non-saline soils net N released was positively correlated with cellulose (r2 = 
0.899) and negatively with hemi-cellulose (r2 = -0.118). 
It could be concluded that monitoring mineral N release during 
decomposition of manures is a useful tool for fertilization programs that 
include incorporation of organic sources of N. 
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  ﻤﻭﺠﺯ ﺍﻟﺒﺤﺙ
  
ﺍﻟﻨﻴﺘـﺭﻭﺠﻴﻥ ﺍﻟﻤﻌـﺩﻨﻲ ( 1: )ﺘﻘـﺩﻴﺭ ﺍﻻﺘـﻲ ﻭﺫﻟﻙ ﻟ (  ﺍﺴﺒﻭﻉ 21ﻟﻤﺩﺓ ) ﻤﻌﻤﻠﻴﻪ ﺍﺠﺭﻴﺕ ﺘﺠﺭﺒﺔ ﺘﺤﻀﻴﻥ 
ﺯﺭﻕ ) ﻤﺤﻠﻴﺎ ﻩﺭﻟﻤﺘﻭﻓ ﺍ  ﺍﻟﻁﺒﻴﻌﻴﺔ ﺤﻠل ﺨﻤﺴﺔ ﺍﻨﻭﺍﻉ ﻤﻥ ﺍﻻﺴﻤﺩﺓ ﺨﻼل ﺘ ( ﺍﻻﻤﻭﻨﻴﻭﻡ ﻭ ﺍﻟﻨﺘﺭﺍﺕ  ) ﻲﺘﺭﺍﻜﻤﺍﻟ
( 2)ﻭ (  ﺍﻟـﺼﻠﺒﻪ ﺍﻟﺩﻭﺍﺠﻥ، ﺭﻭﺙ ﺍﻻﺒﻘﺎﺭ، ﺯﺭﻕ ﺍﻟﺤﻤﺎﻡ، ﻤﺨﻠﻔﺎﺕ ﺍﻟﺨﻔﺎﺵ، ﻭ ﻤﺨﻠﻔﺎﺕ ﺍﻟﺼﺭﻑ ﺍﻟﺼﺤﻲ 
 .ﻟﻤﺤﺘﻭﻱ ﺍﻟﻜﻴﻤﻴﺎﺌﻲ ﺍﻻﻭﻟﻲ ﻟﻬﺎ ﻭ ﺍ ﺍﻟﻁﺒﻴﻌﻴﺔﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﺍﻟﻤﺘﺤﺭﺭ ﻤﻥ ﺍﻻﺴﻤﺩﺓﺎﺭ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﺍﺨﺘﺒ
ﻤﻠﺠﻡ ﻨﻴﺘﺭﻭﺠﻴﻥ ﻟﻜل ﻜﺠﻡ 002ل ﺒﻤﻌﺩ( ﻤﻠﺤﻴﺔ ﻭ ﻏﻴﺭ ﻤﻠﺤﻴﺔ )ﺘﻡ ﺨﻠﻁ ﺍﻻﺴﻤﺩﺓ ﺠﻴﺩﺍ ﻤﻊ ﻨﻭﻋﻴﻥ ﻤﻥ ﺍﻟﺘﺭﺒﺔ 
 ﻓﻲ ﺩﺭﺠﺔ ﺤـﺭﺍﺭﺓ ﻡ ﺘﺤﻀﻴﻨﻬﺎ ﺘﻭ(  ﺴﻡ 52X01 ) ﻭﻀﻊ ﺍﻟﺨﻠﻴﻁ ﻓﻲ ﺍﻜﻴﺎﺱ ﻤﻥ ﺍﻟﺒﻭﻟﻴﺜﻴﻥ ﺘﺭﺒﺔ ﻭ ﻤﻥ ﺜﻡ 
ﻤﻥ ﺍﻟﺴﻌﺔ ﺍﻟﺤﻘﻠﻴﺔ ﻭﺘﻡ ﺘﻘﺩﻴﺭ ﺍﻟﻨﻴﺘـﺭﻭﺠﻴﻥ % 08ﺠﺔ ﺭﻁﻭﺒﺘﻬﺎ ﺍﻟﻲ ﺭﺒﻌﺩ ﺍﻥ ﺘﻡ ﻀﺒﻁ ﺩ ( 52º )C ﺍﻟﻐﺭﻓﺔ
 .ﻤﻥ ﺍﻟﺘﺤﻀﻴﻥ(  ﺍﺴﺒﻭﻉ21، 01، 8، 6، 4، 2، 0)ﺍﻟﻤﻌﺩﻨﻲ ﺒﻌﺩ ﻜل 
ﺍﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻥ ﺍﻟﻨﺘﺭﺍﺕ ﻫﻲ ﺍﻟﺼﻭﺭﺓ ﺍﻟﺴﺎﺌﺩﺓ ﻟﻠﻨﻴﺘﺭﻭﺠﻴﻥ ﺍﻟﻤﻌﺩﻨﻲ ﻓﻲ ﺍﻟﺘﺭﺏ ﻏﻴـﺭ ﺍﻟﻤﻠﺤﻴـﺔ ﻟﻜـل 
            . ﻭ ﺯﺭﻕ ﺍﻟﺤﻤﺎﻡ ﺍﻟﺼﻠﺒﺔﺍﻻﺴﻤﺩﺓ ﻭﻜﺫﻟﻙ ﻓﻲ ﺍﻟﺘﺭﺏ ﺍﻟﻤﻠﺤﻴﺔ ﻋﺩﺍ ﻤﺨﻠﻔﺎﺕ ﺍﻟﺼﺭﻑ ﺍﻟﺼﺤﻲ
 ﺍﻻﺴﻤﺩﺓ ﻓﻲ ﻟﻤﻌﺩﻨﻲ ﺍﻟﻤﺘﺤﺭﺭ ﻤﻥ  ﺍﻟﻜﻴﻤﻴﺎﺌﻲ ﻟﻼﺴﻤﺩﺓ ﻤﻬﻡ ﻟﺘﻘﺩﻴﺭ ﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﺍ ﺍﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻥ ﺍﻟﻤﺤﺘﻭﻱ 
ﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﺍﻟﺼﺎﻓﻲ ﺍﻟﻤﺘﺤﺭﺭ ﻤﻥ ﺍﻻﺴﻤﺩﺓ ﻓﻲ ﺍﻟﺘﺭﺏ ﺍﻟﻤﻠﺤﻴﺔ ﻭ ﻏﻴﺭ ﺍﻟﻤﻠﺤﻴﺔ ﻴـﺭﺘﺒﻁ . ﻟﺘﺭﺒﺘﻴﻥ ﺍ ﻜل ﻤﻥ 
  =2ﺭ)ﻨﻴﺘـﺭﻭﺠﻴﻥ ، ﻭ ﺍﻟﻠﺠﻨـﻴﻥ ﺍﻟ / ﺍﺭﺘﺒﺎﻁﺎ ﻤﻭﺠﺒﺎ ﻤﻊ ﺍﻟﻤﺤﺘﻭﻱ ﺍﻻﻭﻟﻲ ﻟﻠﻨﻴﺘﺭﻭﺠﻴﻥ، ﻨﺴﺒﺔ ﺍﻟﻜﺭﺒـﻭﻥ 
ﺒـﻴﻥ ﺍﻟﻨﻴﺘـﺭﻭﺠﻴﻥ  ﺍﻟﻌﻼﻗـﺔ ﺍﻤﺎ. ﻋﻠﻲ ﺍﻟﺘﻭﺍﻟﻲ ( 309.0/844.0 ﻭ 590.0/917.0 ﻭ 483.0/638.0
        855.0  =2ﺭ) ﻤﻭﺠﺒـﺔ   ﻓﻲ ﺍﻟﺘـﺭﺏ ﺍﻟﻤﻠﺤﻴـﺔ ﻜﺎﻨـﺕ  ﺍﻟﺴﻠﻴﻠﻴﻭﺯ ﻭ ﺍﻟﻬﻴﻤﻴﺴﻠﻴﻠﻭﺯ ﺍﻟﺼﺎﻓﻲ ﺍﻟﻤﺘﻤﻌﺩﻥ ﻤﻊ 
      (998.0 = 2ﺭ)ﻴﺔ ﻓﺎﻟﻌﻼﻗﺔ ﻤﻭﺠﺒـﺔ ﻤـﻊ ﺍﻟـﺴﻴﻠﻴﻠﻭﺯ ﻋﻠﻲ ﺍﻟﺘﻭﺍﻟﻲ ﺍﻤﺎ ﻓﻲ ﺍﻟﺘﺭﺒﺔ ﻏﻴﺭ ﺍﻟﻤﻠﺤ ( 316.0ﻭ 
 . (811.0= -  2ﺭ)ﺴﻠﻴﻠﻭﺯ ﻭ ﺴﺎﻟﺒﺔ ﻤﻊ ﺍﻟﻬﻴﻤﺒ
 ﺘﺤﻠل ﺍﻻﺴﻤﺩﺓ ﺍﻟﻁﺒﻴﻌﻴﺔ  ﺭﺼﺩ ﺘﺤﺭﺭ ﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﺍﻟﻤﻌﺩﻨﻲ ﺨﻼل ﺍﻥﻤﻥ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻴﺴﺘﺨﻠﺹ ﻴﻤﻜﻥ ﺍﻥ 
  ﺍﻟﻌـﻀﻭﻴﻪﻟﻨﻴﺘـﺭﻭﺠﻴﻥ ﺍﺩﺭﺎﻤـﺼﺭﺍﻤﺞ ﺍﻟﺘـﺴﻤﻴﺩ ﺍﻟﺘـﻲ ﺘﺘـﻀﻤﻥ ﺘﻘﻠﻴـﺏ ﻴﻌﺘﺒـﺭ ﺍﺩﺍﺓ ﻤﻔﻴـﺩﺓ ﻟﺒـ
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CHAPTER ONE 
INTRODUCTION 
          Desertification is an environmental socio-economic problem, affecting the 
livelihood of about 900 million people living in 99 countries in the world 
(Dregne et al., 1991). It was estimated that 70% of the dry lands of the world 
are affected by desertification or various forms of land degradation. The total 
affected area is about 3.5 billion hectares (UNEP, 1992). At the 1992 UN 
Conference on Environment and Development held in Rio de Janerio in Brazil, 
desertification was defined as: "Land degradation in arid, semi arid and dry 
sub-humid areas resulting from various factors including climatic variation 
and human activities". (UNCCD, 1994). 
          Sudan is the largest country in Africa, it occupies an area of 2.5 million square 
kilometers. It is divided into five aridity zones (Salih, 1996). About 64 million 
hectares of the soils are degraded in Sudan. Most degradation (74% of the 
total degraded soil) is found in the arid and semi-arid zones (Ayoub, 1999). 
          Soil salinization is one of the major factors that contribute to land degradation. 
It exists in areas with preciptation to evaporation ratios of about 0.75 or less 
(Brady and Weil, 2000). In Sudan, it was found that about 250 thousand 
hectares in the Northern Sudan were affected, to some degree, by sodicity 
and/or salinity (Ali and Fadil, 1977). The Soil Survey Department stated that  
the total area affected by salinity and/or sodicity was estimated at 5 million 
feddans. The largest areas are mostly found to the north of Khartoum along 
both banks of the River Nile. These areas are located in the arid zone with 
relatively cool winters which favour the growing of high value fruits and 
vegetables. Moreover,  considerable agricultural areas (i.e. about 49% around 
Khartoum State) were classified as salt-affected soils (Mustafa, 1973). 
Mustafa (1984) reported that there are large areas which are potentially saline 
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and could easily be damaged by secondary salinization through irrigation with 
borehole waters. 
          Amelioration of salt-affected soils necessitates the replacement of Na+ by Ca++ 
cation which can be done chemically or by using organic wastes. The latter 
found to be a good strategy, specially in arid regions (Garcia, 2000). It has 
been found that the application of organic matter to saline soils can accelerate 
Na+ leaching, decrease the ESP and ECe and increase water infiltration, water 
holding capacity and aggregate stability (El-Shakweer et al., 1998). 
Mineralization is a microbial process of transformation of organic form of 
nitrogen (N) into inorganic forms following soil application of organic N 
containing materials. A number of organic N-containing materials, such as 
animal manure or sewage sludge, are being used as soil amendments and a 
source of N and for improving the soil quality (Sprent, 1987). Nitrogen from 
these organic amendments is rendered available to the plants after 
mineralization. A clear understanding of the rate of N mineralization from 
different organic amendments is important to develop practical 
recommendations on the rate and time of application so that the N releases 
could meet the crop needs. Mineralization of nutrients from an organic 
amendment applied to a soil depends on soil temperature, soil moisture and 
other soil properties, characteristics of the organic amendments, and microbial 
activity in the soil (Cassman & Munns, 1980; Sprent 1987; Paul & Clark, 
1989; Linn & Doran, 1984). 
          The interaction between plant residue quality and salinity affecting nitrogen 
mineralization/immobilization is not well understood (Nourbakhsh and 
Hossein, 2006). In Sudan, studies on N mineralization from manures under 
salt-affected soils is greatly lacking. Measurement of N mineralization and 
immobilization rates will enable mathematical models of nutrient release and 
leaching to be developed, which in turn can be used to provide management 
guidelines for waste application on land (Zaman et al., 1998). 
- 3 - 
  
The objectives of this study were to:  
(1) Monitor NH4-N and NO3-N release from various locally available                                   
manures. 
 (2) Examine the relationship between N released and their initial contents of 
N, C/N,  lignin, cellulose and hemicellulose.  
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CHAPTER TWO 
LITERATURE REVIEW 
2.1 Land degradation: 
Land degradation is defiend as any change in the land that reduces its 
condition or quality and hence its biological productivity. It occurs whenever 
the natural balances in the landscape are changed by human activity,  
through misuse or overuse (Williams and Balling, 1996). It could be as the 
result of using land and other resources beyond their capabilities. Soils are 
subject to various types of degradation that can ultimately reduce their 
productivity. 
2.1.1 Types of land degradation: 
According to FAO (2007) land degradation can be grouped into many 
classes: water erosion, wind erosion, soil fertility decline, salinization, 
waterlogging, over grazing and lowering of the water table 
2.1.1.1 Water erosion: 
It can be defined as a soil physical process by which soil particles are 
detached from the soil mass and transported by rain splash or run off water 
(Mustafa, 2007). It covers all forms of soil erosion caused by water,including 
sheet and rill erosion and gully erosion. Human-induced intensification of 
land sliding, caused by vegetation clearance and road construction. Water 
erosion causes losses of  agricultural lands that far exceed the rates of soil 
development (Edwardes and Zierholz, 2000), it also has adverse economic 
and environmental impacts (Lal, 1998).  
2.1.1.2 Wind erosion: 
It refers to loss of soil by wind, occurring primarily in dry regions. Wind 
erosion may substantially reduce the fertility of the soil and hence its 
productivity by the selective removal of the most fertile surface soil 
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particles ,also wind may transport salts from seas and oceans or from salt-
affected surface soils  and causes salinization (Mustafa, 2007). 
2.1.1.3 Soil fertility decline: 
It is used as a short term to refer to what is more precisely described as 
deterioration in soil physical, chemical and biological properties. Whilst 
decline in fertilty is indeed a major effect of erosion. 
2.1.1.4 Waterlogging: 
It is the lowering in land productivity through the rise in ground water table 
close to the soil surface. It also includes the severe form, termed ponding, 
where the water table rises above the surface. Waterlogging is linked with 
salinization, being brought about by incorrect irrigation management. 
2.1.1.5 Salinization: 
It is used in its broad sense, to refer to all types of soil degradation brought 
about by the increase of salts in the soil. It thus covers both salinization in its 
strict sense, the buildup of free salts and alkalization, the development and 
dominance of sodium on soil exchange complex. 
2.1.1.6 Over grazing: 
It is caused by animals, generally sheep, cattle, or other feral animals, all 
concentrated in one area, all feeding on the grass and shrubs. Grass and 
shrubs hold the soil firmly together. The removal of grass and shrubs leaves 
the soil bare and susceptible to wind and water erosion. According to Ayoub 
(1998), overgrazing caused about 46.9% of the soil degradation. The break 
down of dynamic equilibrium that once existed between livestock and the 
natural grazing resources led to rapid stripping of the vegetative cover and 
increased water  and wind erosion with consequent reduction in livestock 
carrying capacity of the land and eventually desertification (Mustafa, 2007). 
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2.1.1.7  Lowering of water table:  
It is a self-explanatory form of land degradation, brought about through 
tubewell pumping of groundwater for irrigation exceeding the natural It is a 
recharge capacity. This occurs in areas of non-saline groundwater 
2.1.2 Salinity/sodicity induced land degradation: 
Soils considered saline if they have electrical conductivity of saturation 
extract (ECe) value higher than 4dSm-1 or higher than 2dSm-1 if salt sensitive 
crops will be grown (Al-Abed et al., 2004). Salt-affected soils deteriorate as 
a result of changes in soil reaction (pH) and in the proportions of certain 
cations and anions present in the soil solution and on the exchange sites. 
These changes lead to osmotic and ion-specific effects as well as to 
imbalance in plant nutrition (Naidu and Rengasamy, 1993; Fortmeier and 
Schubert, 1995; Grattan and Grieve, 1999; Mengel and Kirkby, 2001).   
Salt affected soils are found in general areas with precipitation to 
evaporation ratios of 0.75 or less (Brady and Weil, 2000). Soil salinity can 
occur naturally in the environment, whereas soil salinization is, in general, a 
process associated with irrigated areas that have poor water management or 
in areas devoid of native vegetation, which has altered the water balance and 
the evaporative flux. Primary (or natural) salinity of the soil occurs in areas 
where the parent material is rich in salts, there is a high water table, and the 
evapo-transpiration rate is much higher than the rainfall rate. Sodic soils are 
an important category of salt-affected soils that exhibit unique structural 
problems as a result of certain physical processes (slaking, swelling, and 
dispersion of clay) and specific conditions (surface crusting and hard setting) 
(Shainberg and Letey, 1984; Sumner, 1995; Qadir and Schubert, 2006). 
Sodic soils are highly dispersed because of their high pH and excessive 
sodium. The primary processes responsible for physical degradation at high 
pH (>8.4) are swelling and clay dispersion (Rhoades and Invalson, 1969; 
Suarez et al., 1984). Sodic soils are generally described in terms of the 
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relative amounts of Na+ on the cation exchange complex, or the soil solution, 
and the presence of accompanying levels of salinity. Thus, soil sodicity 
represents the combined  effects of (1) soil salinity, as measured by the 
electrical conductivity of either an extract from a saturated soil paste or of 
soil-to-water suspensions of different ratios, and (2) either the soulable Na+ 
concentration relative to the soulable divalent cation concentrations in the 
soil solution, or exchangable sodium percentage (Qadir et al., 2006).  
2.1.2.1 Salt-affected soils in Sudan: 
Sudan is a large country (2.5 million Km2) dominated by arid and semi arid 
tropical regions that favor the formation of salt-affected soils. Because of its 
size and limited resources, only those areas of Sudan with the most 
promising agricultural potential have been surveyed. Thus, the surveyed salt-
affected soils constitute only a small proportion of the total area, which is 
expected to be salt-affected (Mustafa, 2007). Therefore, amelioration of 
these soils can substantially increase food and/or the inhabited areas. 
The largest areas are mostly found to the north of Khartoum along both 
banks of the Main Nile, Gezira clay plain and the White Nile State. These 
areas are located in the arid zone with relatively cool winters which favour 
the growing of high value fruit and vegetables. (Sudan Soil Survey Staff, 
1976; Nachtergaele, 1976; Mustafa, 1986; Abdalla, 1989). 
2.1.2.2 Constraints of salinity: 
Soil salinity/salinization is one of the main  problems in arid zones leading to 
land desertification (UNEP, 1992). It is one of the major edaphic factors 
limiting crop production and eco-environmental quality in saline and/or 
sodic soils throughout the world (Liang, 2005). Excessive amounts of salts 
have adverse effects on the physical and chemical properties of soil, 
microbiological processes and on plant growth. Tejada and Gonzalez (2005) 
demonstrated that an increase in electrical conductivity has adverse effects 
on soil structural stability, bulk density and permeability. Garcia and 
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Hernandez (1996) showed that an increase in soil salinity inhibited several 
soil enzymatic activities, such as benzoyl argininamide hydrolyzing activity, 
alkaline phosphatase, B-glucosidase and microbial respiration. Others  
(Zahran, 1997; Rietz and Haynes, 2003) have also proved negative effects of 
salinity on soil microbial biomass carbon and enzyme activities. In addition, 
it poses a major environmental hazard by degrading the quality of water, 
decreasing wildlife diversity, degrading roads, and destablizing buildings 
(Amezketa, 2006). The tissues of plants growing in saline media generally 
exhibit an accumulation of Na+ and Cl- and/or the inhibited uptake of mineral 
nutrients, especially Ca2+, K+, N and P (Kaya et al., 2001). 
2.2 Reclamation of salt-affected soils: 
Reclamation means modifying land to make it suitable for cropping 
(Rhoades et al., 1999). 
Reclaiming saline soils involves the removal of excessive soluble salts from 
the root zone mainly by leaching. If a soil also contains  an excessive amount 
of sodium, the addition of a chemical amendment, such as gypsum (CaSO4. 
2H2O) or elemental sulfer (S) (Amundson and Lund, 1985). 
The amendment needs of alkali soils are generally based on the amount of 
exchangeable sodium and the level of soil improvement desired. In this 
context, Abrol and Dahiya (1974) showed that if an amendment is surface-
applied and the soil is leached, soluble carbonates move out of the soil 
profile nearly unreacted with applied gypsum. Consequently, it is not 
necessary to neutralize soluble carbonates by supplying additional quantities 
of amendment. However, most field situations do not result in a quantitative 
exchange of calcium from amendments for exchangeable sodium (Abdalla, 
1989). 
2.2.1 Use of manures: 
 Land spreading of animal manure on agricultural land has been a traditional 
practice. It is known that the fertility of soil is directly related to the level of 
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organic matter. Recently, interest has increased in the land application of 
organic wastes, for many reasons, including supply of nutrients, soil 
improving and conditioning and energy conservation (Loehar, 1977; Bewick, 
1980). Nevertheless, the nowdays emphasis on pollution control has 
encouraged the use of manures on farm (Abot and Tucker, 1973). Moreover, 
it was evident that the soil organic matter content of soils has been 
considered as an important indicator of soil quality because it’s a nutrient 
sink and source, enhances soil physical and chemical properties, and 
promotes biological activity (Doran and Parkin 1994; Gregorich et al. 1994). 
In addition, during the decomposition, the organic matter liberates carbon 
dioxide, that dissolves in the soil water and forms bicarbonates and this 
increases the solubility of calcium carbonates in the soil (Abdalla, 1989). 
Organic matter acts as a reservior for the various plant nutrients. It was 
found that the application of organic matter with sulfur hastens oxidation and, 
hence, speeds up reclamation (Magistad and Christiansen, 1944). Bray (1954) 
concluded that manures increased crop yield, possibly by improving various 
soil physical changes. 
Release of micronutrients from organic manures was a subject of interest to 
many research workers. Stevenson and Ardkani (1972) stated that the 
production of fluvic acid and humic acid from decomposition of organic 
manures tended to escalate zinc concentration and its uptake.  
Recently, various organic amendments such as mulch, manures and 
composts, have been investigated for their effectiveness in soil remediation. 
It has been demonstrated that the application of organic matter to saline soils 
can accelerate Na+ leaching, decrease the exchangeable sodium percentage  
and electrical conductivity and increase water infilteration, water-holding 
capacity and aggregate stability (El-Shakweer et al., 1998). Furthermore, the 
application of organic matter increases soil microbial biomass and some soil 
- 10 - 
  
enzymatic activities such as urease, alkaline phosphatase and B-glucosidase 
(Blagodatsky and Richter, 1998; Liang et al., 2003). 
Tejada and Gonzalez (2005) demonstrated that an increase in the organic 
matter content of saline soils increases soil structural stability, soil microbial 
biomass. 
2.2.2 Use of chemicals: 
Amelioration of saline sodic and sodic soils with chemical amendments is an 
established technology (Shainberg et al., 1989; Gupta and Abrol, 1990). 
The use of chemical amendment as a source of Ca, tends to replace 
exchangeable Na, soil irrigation with water rich in divalent cations release 
Na as well in dry soils with basic pH. Soil amendment with organic residue 
could also be a good strategy in ameliorating the effect of Na (Nelson and 
Oades, 1998; Garcia et al., 2000). 
2.3 N mineralization: 
Nitrogen mineralization is the process by which organic N is converted to 
plant-available inorganic forms (NH4-N and NO3-N) (Cole and Ferguson, 
1988). 
The N mineralization potential of manures, composts, and soils has 
conventially been estimated using laboratory incubations (Hadas and 
Portnoy, 1994; Jedidi et al., 1995; Sqrensen, 1998). During manure 
decomposition, the mineralized manure N  may take several routes: (1) the  
mineralized N may remain in the soil  and become part of the net  
mineralized N pool; (2) the mineral N may be immobilized by microbes  and 
become part of the microbial biomass pool; and (3) NO3-N derived from 
manure may be denitrified and lost from the soil as either N2O or N2 . 
2.3.1 N release from manures under saline conditions: 
Addition of manures to soil, sometimes is followed by an extended period of 
N immobilization which limits N availability (Flowers and Arnold, 1983; 
Beauchamp, 1986; Kirchman and Lund vall, 1993). Eneji et al. (2002) found 
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that in a 10-week incubation experiment the addition of manures to soil 
resulted in net negative N mineralization. Hadas and Portnoy (1994) found 
that laboratory incubation of manured soils lasting for weeks may result in 
negative N values. Waiting for more than 10 weeks for positive N 
mineralization would miss the period of high N demand of most crops is the 
soil been planted soon after manuring the field. However, separating the N 
cycle dynamics within and out side the decomposition manure allowed us to 
measure positive net nitrification inside the manures even when NO3-N was 
being depleted in the adjacent soil (Calderon et al., 2005). 
Lindeman and Cardenas (1984) showed that 137.4 and 182.6 mg N kg-1 soil 
was released from sewage sludge rates of 330 and 660 mg N kg-1 soil, 
respectively. Chae and Tabatabai (1986) reported N release of 176-617 mg N 
kg-1 soil, from soil treated with animal manure at the rate of 500 mg N kg-1 
soil. Lower release rates of 109.2 mg N kg-1 soil were reported by Singh et al  
(1988) for a soil treated with animal manure at the rate of 520 mg N kg-1 soil. 
The variations are likely to be due to the variation in the properties of soils, 
waste materials, C/N ratios, application rates and the experimental and the 
environmental conditions during the course of the study (Zaman et al., 1998). 
Zaman et al. (1998) found that the total amount of NH4 released during the 
incubation was 11.7, 2.1 and 2.9 mg N kg-1 soil from the control, 200 kg N 
ha-1, and 400 kg N ha-1 sludge treatments, respectively and this was due to 
increase in CEC causeded by the addition of the sludge. 
Other studies showed that although the total amount of N released increase 
with sludge rates, the proportion of waste N released decreases with 
increasing sludge rates (Lindemann and Cardenas, 1984; Garau et al., 1986) 
Van Kessel and Reeves (2002) found that in more than 100 dairy manures 
the concentrations of organic and inorganic N in these manures varied by 
more than ten folds (0.4-5.6 kg m-3 for organic N and .03-4.7 kg m-3 for 
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NH4-N. The proportion of manure organic N mineralized during an aerobic 
incubation also varied widely, from -29 (net immobilization) to 55%. 
ٍِ2.3.2 Interactive effect of organic manures and salinity: 
Appreciable research work has been conducted to investigate the fate of 
manure in salt-affected soils. Richard et al. (1993) tested the salinization of 
organic soils in California. They showed that the upper part of this soil 
profile was effectively leached by average rainfall during winter months. 
Earlier, Meek et al. (1979) pointed out that the rapid fixation of phosphrous 
in calcareous soils can be reduced by applying organic sources. In their 
experiment, they measured the residual sodium bicarbonate extractable 
phosphrous in plots treated with manure compared with the soil phosphrous 
content of plots treated with inorganic phosphrous fertilizer. They found that 
the manure application increased sodium bicarbonate extractable soil 
phosphrous significantly in the 0-30cm soil layer and the level of phosphrous 
was maintained above 50 ppm for 6 years without further manure application. 
The experiment also indicated the movement of phosphorous to the 30-60 
cm soil layer. The predominance of organic phosphrous in the soil solution 
was also shown by Hannapel et al. (1964). 
The interaction between plant residue quality and salinity effects on nitrogen 
mineralization/immobilization is not well understood (Nourbakhash and 
Hossein, 2006). McCormick and Wolf (1980) observed decreased 
ammonification and nitrification in a sandy loam soil salinized with NaCl. 
Frankenberger and Bingham (1982) showed that dehydrogenase enzyme 
activity was severely inhibited by salinity, whereas, soil amidohydrolase 
enzymes showed a much lesser degree of inhibition. McClung and 
Frankenberger (1987) suggested that N mineralization rates obtained in salt –
amended, non-saline soils may not be representative of those in naturally 
occurring saline soils. Also, they stated that the conflicting results that have 
been reported on the effects of salinity on N mineralization can be attributed 
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to the soil types used and particularly to the type and amount of the salts 
applied. 
 A significant linear relationship was observed between net N 
mineralization/immobilization rates in the presence and absence of salinity 
stress conditions and the amount of inorganic N released or immobilized 
during the incubation period has been obviously declined by a coefficient of 
0.65, indicating that the osmotic component of water potential and /or 
specific ion toxicity has restricted the microbial activity in the salinized soils 
(Harris, 1981). 
2.3.3 Factors affecting N release from organic sources: 
The intensification of crop production in the arid and semi arid regions 
requires the use of N fertilizers, or at least more efficient use of the N 
mineralized in soil (El Gharous et al., 1990). However, N mineralization is 
affected by many complex interactions of moisture, aeration, temperature, 
nature and quantity of organic matter, nature and quantity of the previous 
crop residue, and other soil physical, chemical, and biotic factors. 
Although, optimum conditions for N mineralization are seldom achieved 
for long periods of time under field conditions, it is important to understand 
the effects of these factors on the overall process. 
Also, N release is influenced by factors such as  N content (Constaninides 
and Fownes, 1994), C and C/N ratio (Frankenberger and Abdelmagid, 
1985), lignin and lignin to N ratio (Melillo et al., 1982; Tain et al., 1992), 
soluble polyphenols and polyphenol-to- N ratio (Palm and Sanchez, 1999; 
Oglesby and Fownes, 1992) and lignin+polyphenol-to N ratio (Fox etal., 
1990; Handayanto et al., 1994; Cobo et al., 2002). More recent studies also 
showed similar correlations to previous work between the 
(lignin+polyphenol/nitrogen) ratios and decomposition and N release for 
several agroforestry species (Mafongoya et al., 1998; Cobo et al., 2002). 
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2.3.3.1 Effect of Soil factors on N mineralization: 
2.3.3.1.1 Effect of soil moisture:  
The effect of moisture on N mineralization has been investigated by many 
researchers. Optimum moisture has been reported to vary from 0.015 to 
0.05 Mpa by Miller and Johnson (1964) and from 0.01 to 0.033 Mpa by 
Stanford and Epstein (1974). However, Cassman and Munns (1980) found 
that moisture tension of 0.03 Mpa gave the maximum N mineralization rate. 
Similar results were reported by others (Chiang et al., 1983; Myers et al., 
1982). It was found that no net N mineralization occurred when moisture 
was close to 4.0 Mpa (Linn and Doran, 1984). 
2.3.3.1.2. Effect of temperature: 
Soil N mineralization rate is affected profoundly by temperature within the 
range that is normally encountered under field conditions. Cassman and 
Munns (1980) reported that the optimum temperature for N mineralization 
ranged from 30 °C to 35°C using a temperature  coefficient of Q10=2, 
Stanford et al. (1973) found similar mineralization rates in different soils 
for each temperature studied in the 5°C to 35° C . 
It is evident that N-mineralization from slowly decomposable (K =3.38, 
%N =3.4) plant residues are enhanced by a rise in temperature than N-
mineralization from highly decomposable materials (K =5.36, %N =1.9) 
DeNeve et al., (1996). When soils are cool, decomposition of crop residues 
can still occur rapidaly, providing N that can potentially be leached (Rahn 
et al., 2002). 
2.3.3.1.3  Effect of soil texture and structure:              
Texture is known to be an important factor affecting soil organic-matter 
content. Bremner (1965) reported that total N increased as texture became 
finer. This is due to their high organic N contents and the presence of clay 
materials that probably favor mineralization because of their large surface 
area (Parre and Gregorich, 1999).  Also, it was reported that losses of 
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organic matter, potentially mineraizable N, and the active N fraction were 
greater in coarse-textured soils (Campbell and Souster, 1982; Herlihy, 
1979). 
Soil texture and particularly the amount and type of clay have  a great 
influence on the stabilization of organic matter, microbial biomass and its 
activity, and pH buffering (Van Veen et al, 1985; Van Gestel et al., 1991; 
Amato and Ladd, 1992).  
Soil structural disturbance increases mineral N release from active and 
physically protected N pools (Kristensen et al., 2000). This is because 
organic matter under physical protection becomes more accessible to 
microbes. 
2.3.3.1.4  Effect of soil pH:  
The release of nitrogen from decomposition of plants residues is influenced 
by soil pH. Soil pH affects dscomposition by limiting the enzyme activities 
of microbial decomposers. Low pH decreases microbial activities and 
decomposition of organic matter (Motavalli et al., 1995). Soil pH 
determines the specific C source that is used to generate energy for 
microbial action and N mineralization/immobilization. It also affects the 
nitrification of mineralized N. 
2.3.3.2  Chemical composition: 
2.3.3.2.1  Effect of nature of organic matter:             
N mineralization rate is also affected by the nature of organic matter. 
Stanford (1968) reported the existance of two general pools of organic N. 
The first pool is relatively easily decomposable through microbial action. 
The second pool, however, is somewhat resistant to further rapid 
decomposition and contributes a small proportion of N mineralization 
during a short-term incubation or even during a cropping season. 
Janzen (1987) noted that the net amount of nitrogen mineralized from 
surface soils under various conditions of arable crops was significantly 
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related to the content of light fraction (sp. gr<1.59) organic matter. 
Conversely, Sollins et al., (1994) found that net mineralization during an 
aerobic incubation was greater from the heavy fraction than from the light 
fraction (sp. gr>1.59) organic matter extracted from seven forest soils. 
2.3.3.2.2  C/N ratio and N content: 
In decomposition of organic matter generally there are three levels of C/N 
ratio: the first one with high C/N ratio (>35) and low N content where N 
mineralization process is reduced . The second one is with medium C/N 
ratio (20)  where mineralization and immobilization can take place at 
similar rates, and the last one, with low C/N ratio (<10) and with high N 
content where there is rapid mineralization and release of  N (Duchaufour, 
1984). 
Numerous studies showed that net N mineralization from different organic 
materials was correlated with N concentration. For example, net N 
mineralization from lupin parts with similar C content best correlated with 
N-content (Russell and Fillery, 1999). Seneviratne (2000) stated that 
through decomposition studies of tropical litter from agroforestry that the 
litter with limited N concentration (<1%, N) release is controlled by initial 
N concentration. 
Fauci and Dick (1994) also observed that net N mineralization from animal 
and green manures over a growing season did not relate well to the C/N 
ratio of the material. 
2.3.3.2.3  Effect of polyphenols:            
One way that plants can affect nitrogen mineralization is by the production 
of polyphenols (Verkaik et al., 2006). Phenolics are chemically defiend as 
compounds that possess an aromatic ring bearing a hydroxyl substituent, 
including their functional derivatives (Waterman and Mole, 1994). Vallis 
and Jones (1973) observed a slow rate of N release from leguminous plant 
materials, inspite of their low C/N ratios due to the presence of polyphenols 
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which bind protein, thus reducing N release. Palm and Sanchez (1991) 
found that the polyphenol/N ratio was a better parameter than lignin and N 
concentrations alone for predicting leaf N release. Later on, Constantinides 
and Fownes (1994) observed that in a wide range of plant materials, poly 
phenols were secondary to N in controlling N release and that the N 
concentration explained most of the variations in the latter. Polyphenols are 
important only when N content is low and their concentrations is high. In 
the absence of leaching, some polyphenols are bound to proteins, thus 
delaying decomposition and N release (Handayanto et al., 1994)  
Nitrogen availability and litter decomposition can be reduced in several 
ways by polyphenols. Polyphenols and especially those of relatively high 
molecular weight like tannins, have the ability to sequester proteins in 
complexes that are resistant to decomposition. Polyphenols may also inhibit 
microbial activity by being toxic or by interacting with microbial 
exoenzymes. Further, especially the compounds of low molecular weight, 
may act as a carbon source for the growth of microbes, which can lead to 
the immobilization of nitrogen. Polyphenols may also reduce 
decomposition by themselves being resistant to decomposition, or by 
coating other compounds (Field and Lettinga 1992; Hattenschwiler and 
Vitousek 2000; Kraus et al., 2003) 
2.3.3.2.4  Effect of lignin and cellulose:  
Lignin is a recalcitrant compound and it,s relative concentration in residues  
was reported to increase in the initial stages and decline as decomposition 
proceeds (McClaugherty and Berg, 1987; Berg and Tamm, 1991). Lignin is 
generally resistant to decay and microbial enzymatic attack, it enables 
plants to resist  various pathogenic organisms (Van Soest, 1991). Based on 
Fox et al., (1990) and Palm and Sanchez (1991), plant materials which 
contain high concentrations of lignin show little immediate net 
mineralization of plant residue N. During decomposition of residues, 
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soulable sugars were reported to be lost rapidally, followed by the poly-
saccharides, cellulose and hemi-cellulose, and finally lignin (Swift et al., 
1979; Berg et al., 1982). Seneviratne et al., (1999) reported that the 
cellulose was the major chemical parameter that determined leaf N release 
in the alfisol and ultisol, udult. Cellulose was not a good indicator of N 
release in the ultisol, humult, possibly due to the low soil pH which did not 
favour the activity of the cellulose-degrading enzymes of microbes  that are 
active in decomposition. 
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CHAPTER THREE 
Materials and Methods 
A laboratory study was conducted to determine the accumulation of  mineral N 
(NH4-N and NO3-N) during the decomposition of various types of manure in 
saline and non- saline soils. 
3.1 Soil sampling, pre-treatment and analysis: ِ
Two soil types ( saline and non-saline) were collected from two sites (Sunduce 
Scheme, south of Khartoum and the top farm of U.of K. (Shambat), 
respectively from 0-30cm. The samples were air-dried and sieved through a 2-
mm sieve and throughly mixed and stored for subsequent analysis and 
incubation experiments. 
3.1.1 Soil physical analysis: 
3.1.1.1 Particle size: 
The percentage of sand, silt, and clay was determined using the hydrometer 
method previously developed by Day (1965). Briefly, an amount equivelent to 
40g oven dry  soil (2mm) was transferred to the special metal dispersion beaker, 
with exactly 50mL 10%sodium hexametaphosphate solution buffered to pH 8.5 
and shaked for 10 minutes. Organic matter was removed by adding 10ml of 
H2O2.The beaker was attached to a dispersion machine and stirred for 5 minutes. 
Thereafter, the contents were washed into the 1L sedimentation cylinder and 
diluted to 1000 ml with distilled water. The contents of the cylinder were then 
carefully homogenized by disapered for about 10 times using the plunger and  
the last dripping was taken as time zero. 
Measurement: 
The hydrometer (152H.62 ASTM soil hydrometer 0.6081L F°) was carefully 
inserted into the suspension and reading was taken after 40 seconds and this 
represented density values of the suspension of clay and silt content. The 
temperature of the suspension was also recorded so as to make correction for 
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each temperature differences from 20ºC. A reading for the hydrometer in a 
blank suspension consisting of the dispersion agent diluted to 1000ml was 
taken as a control. After 2hrs, the hydrometer reading was again recorded for 
the determination of clay. 
Calculation: 
(Clay + Silt) % =               HR1               ×100 
                                   oven dry w.t soil 
Clay % =                          HR2                 ×100 
                                oven dry w.t soil 
HR1 = Hydrometer Reading (Corrected) after 40 seconds  
HR2 = Reading of Hydrometer (Corrected)  after 2 hours  
Silt % = ( clay + silt%) – (clay%) 
Sand% = (100) – (clay% + silt%). 
3.1.1.2 Water holding capacity (WHC): 
Water holding capacity was determined after three replicates of each soil (2mm) 
by adding water to the soil untill water appeared in the surface. Excess water 
was syphoned off and left for 48 hrs. The water held at this stage was taken as 
the maximum amount held by the soil and the amount was determined as 
follows: 
W.H.C%   =     W1-W2    x 100 
                           W2 
W1  =  Wet weight  of the sample 
W2  =  Oven dry weight of the sample. 
3.1.2CChemical analysis: 
A soil paste was made by carfully adding distilled water to 250 g air dry soil 
(2mm) untill the paste satisfied the criteria for saturation. There after, the  paste 
was allowed to stand on the work bench overnight and then extracted by a 
suction unit using a buchner funnel equipped with  whatman No.42 filter paper.  
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3.1.2.1 Soil reaction (pH): ِ
pH was read by inserting the combine electrode into the extract and raised and 
lowered repeatedly until a represented pH reading was obtained. 
3.1.2.2 Electrical conductivity (ECe): 
Electrical conductivity of extract  was measured  using ECe-meter, model No. 
CC851. (EC-bridge). 
3.1.2.3 Determination of total N: 
Total nitrogen was determined according to the method of AOAC (1984) 
using micro-kjelahl nitrogen digestion and distillation method. 2g of oven 
dried sample was weighed into a 100ml kjeldahl flask. 0.4g of catalyst 
mixture and 3.5 ml of concentrated sulphuric acid were added. The sample 
was heated in an electric heater for 2hrs. The sample was cooled, diluted, 
and was placed in the distillation apparatus; 20ml of 40% NaOH were added, 
and distilled for 7min. The ammonia evolved was received in 10ml of 2% 
boric acid solution, contained in a conical flask attached to the receiving end. 
The trapped ammonia was titrated against 0.02 HCL using universal 
indicator (methyl red + bromocresol green). 
Calculation: 
Nitrogen (%) = V.HCL X N (HCL) X 14 X100 
                         Wt. of sample X 100                               
Where: 
V = Volume of HCL. 
N = Normality of HCL. 
Wt. = Weight. 
14 = Molecular weight of nitrogen. 
3.2 Manure analysis: 
Five types of manures  were used in this study: 
1. Pigeon manure was obtained from private rearing farmers, in western 
Omdurman. 
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2. Farm yard manure (FYM) was obtained from farms near by the Farm of the 
Faculty of Agric., U. of  K. 
3. Chicken manure was obtained from a poultry farm in North Khartoum. 
4. Sewage sludge was obtained from the  main treatment feedig of Khartoum 
State. 
5. Bats guano was obtained from the North State. 
The samples were oven-dried, crushed and sieved through a 1mm sieve for 
analysis. The samples were placed into a muffle furnace (type MR 170E, 
Heraeus, Hanau) at 550°C until a constant weight was obtained. The weight of 
the manure ashing was defined as ash content. Then trace elements (Ca, Mg 
and P) were determined according to the method described by Pearsons (1981). 
10ml of 5N HCL were added to the ash and placed in a hot sand bath for about 
15min. The contents were filtered using (Whattman NO.42) with distilled water 
into a 50ml volumetric flask. 
3.2.1 Determination of pH: 
10ml of distilled water was added to 1g sample and shaked for 1h then, pH was 
determined by using pH meter, model No. 446/1. 
3.2.2 O.C : 
Organic carbon was measured by using the modified Walky Black methods 
(Walkley and Black. 1934): briefly,10 ml of k2 Cr2 O7 (1N) was added to 0.05g 
of the manure followed by carefull addition of 20 ml of conc H2SO4, the  clear 
solution was separated and completed to 100 ml with distilled water. After one 
hr 10 ml of conc. ortho phosphoric acid was added 2-3 drops of 
orthophenatroline were added to 10 ml of the pure solution. Then titrated Vs 
ferrous ammonium sulphate (0.5N). 
3.2.3 Determination of total N: 
Total nitrogen was determined according to the method of AOAC (1984) 
using micro-kjelahl nitrogen digestion and distillation method. 0.2g of oven 
dried sample was weighed into a 100ml kjeldahl flask. 0.4g of catalyst 
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mixture and 3.5ml of concentrated sulphuric acid were added. The sample 
was heated in an electric heater for 2hrs. The sample was cooled, diluted, 
and was placed in the distillation apparatus; 20ml of 40% NaOH were added, 
and distilled for 7min. The ammonia evolved was received in 10ml of 2% 
boric acid solution, contained in a conical flask attached to the receiving end. 
The trapped ammonia was titrated against 0.02 HCL using universal 
indicator (methyl red + bromocresol green). 
Calculation: 
Nitrogen (%) = V.HCL X N (HCL) X 14 X100 
 ْ
Wt. of sample X 100                               
Where: 
V = Volume of HCL. 
N = Normality of HCL. 
Wt. = Weight. 
14 = Molecular weight of nitrogen. 
3.2.4 Content of calcium and magnesium: 
Calcium (Ca+2) and magnesium (Mg+2) were determined together according 
to AOAC method (1984). By taking 2ml of the ash extraction in a 50ml 
conical flask. 20ml of distilled water, 10drop of buffer ammonium chloride 
were added and 3-4 drops of eriochrome black T. (E.C.B.T) were added to 
the extract giving purple colour. The mixture was titrated against (0.1N 
EDTA) until a blue colour indicating the end point was reached.  
The Mg+2 content were estimated by sub-extracting the calcium from Ca +2 
Mg+2 contents as follows:   
(Ca + Mg) (%) = TR X N (EDTA) X D.F X M.wt X100 
 
                             50 X weight of sample                     
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Where: 
TR = Titration reading. 
N  = Normality of ethylene diamine tetra acetic acid. 
DF = Dilution factor. 
M.wt = estimated Molecular weight of element. 
Calcium: 
The calcium (Ca+2) was determined according to the method of AOAC 
(1984) using titration method by taking 2ml of ash extract in a 50ml conical 
flask  and completed to 25ml by distilled water,15drops meroxide indicator 
added with sodium hydroxide and titrated against EDTA. The colour 
changed from pink to violet. 
Calculation: 
Ca (%) = TR X N (EDTA) X D.F X M.wt X100 
 
                        50 X weight of sample                     
Where: 
TR = Titration reading. 
N (EDTA) = Normality of ethylene diamine tetra acetic acid. 
DF = Dilution factor. 
M.wt = estimated Molecular weight of element. 
The inorganic materials were customary determined as manure after being 
heated at a specific heat degree. 
Aground sample of  2g was weighed into  apreheated, cooled weighed 
crucible. The sample was placed into a muffle furnace (Type MR 170E, 
Heraeus, Hanau) at 550-600 C until a constant weight was obtained. The 
weight of the manure afte ashing was defined as ash content. 
3.2.5 Phosphorus determination: 
Analysis of Phosphrus was carried out in line with the method of Chapman 
and Pratt (1961). 2ml of the ash extracted were pipetted into a 50ml 
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volumetric flask. 10ml of ammonium molybdate-ammonium vandate reagent 
were added. The content of the flask was mixed and diluted to volume. The 
density of the color was read after 30minutes at 470 nnm using a colorimeter 
(Lab System Analysis-9 filter, J. Mitra and Bros Pvt. Ltd) A standard curve 
of different KH2PO4 concentration was plotted to calculate the phosphrus 
concentration. 
Calculation: 
P   =        Reading curve X ash dilution X 100 
 
              106 X oven dry weight of sample  
3.2.6  Determination of Acid Detergent Fiber (ADF): 
It was determined according to the method described by Van Soet et al., (1991) 
as follows: one gram of air dried sample passed through a 1mm screen was 
transeffered to a 600ml refluxing beaker. Then 100ml of ADF solution was 
added. The beaker was placed on hot refluxing apparatus in the condenser place. 
Then the beaker was heated to boiling (5-10min) and adjusted to a gentle 
boiling reflux for 1h at about 60°C. Then the beaker was placed in a  previously 
tared crucible (X) on the filterring apparatous. The beaker was swirled to 
suspend solids and then the crucible was filled twice again with acetone. The 
crucible was dried at 135°C for 2h, then cooled in a dessicator and weighed (Y). 
The ADF was calculated as follow: 
ADF% =          (Y-X)                X 100 
                Wt of sample (DM) 
Where: 
Y:     dry weight of sample plus crucible. 
X:     weight of crucible. 
3.2.7  Determination of neutral detergent fibre (NDF): 
70ml of neutral detergent fibre NDS were added to 1g sample of manure  (dry 
and passed through 1mm screen) was transferred in a 600ml refluxing beaker, 
- 26 - 
  
placed on a hot (60ºC) apparatus and heated till boiling (5-10min) for 1h . Then 
transferred to a previouslyed tared crucible (X) on the filtering apparatus. The 
beaker was swirled to suspend the solids and filled the crucible then, filtered 
using a low vaccum. Then, rinsed the sample (in the beaker) on the crucible 
with a minimum amount of hot water at 100°C, and filled the crucible twice 
with hot water and filtered again (repeated twice with acetone) and dry at 
135°C for 2h and cooled  in a dessicator and weighed (Y). Ashed the manure in 
the crucible for 3h at 550°C and weighed (Z). 
Calculation: 
NDF% =   (Y-X) –(Z-X)        ×100 
                 wt. of sample 
NDF = Neutral detergent fibre 
Y = Dry weight (135°C). 
X = The crucible weight. 
Z = ash weight (550°C). 
3.2.8 Determination of acid detergent lignin (ADL): 
For the cooled dessicated weighed sample (in ADF) add 72% H2SO4, then 
stirred with glass rod to a smooth paste, then leave to stand for 4h and stirred 
hourly. The glass rod was rinsed with hot water and filtered completely with 
vaccum. The content was dried at 135°C for 2h (Y2) and then ignited at 
550°C for 3h in a muffle furnace and cooled in dessicator, then  the weight 
was recorded (Z). The ADL was calculated as follow: 
ADL% =       (Y2-Z)            x100 
                    Wt. of sample 
Where: 
ADL = Acid detergent lignin. 
Y2 =  Dry weight at 105C ْ
Z = Dry weight at 550C ْ
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3.2.9 Determination of cellulose: 
It was determined by difference between ADF and ADL 
Cellulose% = ADF-ADL 
Where: 
ADF = Acid detergent fibre. 
ADL = Acid detergent lignin 
3.2.10 Determination of hemicellulose: 
It was determined by difference between NDF and ADF 
Hemicellulose% = NDF-ADF 
Z = Dry weight at 550°C 
3.3 Determination of N mineralization from the manures: 
3.3.1 Incubation procedure:-   
Mineralization of N from the manure plus soils mixtures was determined using 
the non-leaching and open incubation technique. 
A sample (500g)  of each soil (saline and non-saline) was throughly mixed with 
each of the 5 types of manures (pigeon, FYM, CM, sewage, and guano) at  an 
equivalent rate of 200 mg N kg-1 soil (2.2, 10.3, 5.0, 7.2 and 2.8g), respectively. 
A control treatment was included by using soil without incorporation of manure 
only. All treatments were assigned in polythene bags (25 X 10 cm) at room 
temperature (25º C). Soil moisture was kept constant at 80% of WHC during 
the experiment by weighing every five days. The bags were open for two 
minutes every three days for aeration. 
All treatments were done in triplicate. A 10g sub-sample of soil was taken from 
each treatment at 0, 2, 4,6, 8, 10, and 12 weeks, interval each sub-sample was 
extracted by shaking with 40ml of 2M KCL for 1h, and tiltered through 
whattman No. 42 filter paper. 10ml of the extract was steam distillated with 
0.2g of MgO and Devarda alloy for the determination mineral nitrogen (NH4-N, 
NO3-N), respectively. Ammonium was rereceived in 20ml of 20% Boric acid 
mixed with indicators (methyl red and bromocresol green) to form ammonium 
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borate and the distillation was continued until the ditillate reaches 30-ml mark 
on the receiver flask. Ammonium-N in the distillate was determined by titration 
with 0.01N HCL from a micro-burette. The color change at the end point is 
from green to a permanent, faint pink (Keeny and Nelson, 1982). For 
determination of moisture content, 10g sample was placed in a container and 
oven dried (overnight) at 105º C to constant weight.  
Calculation: 
NH4-N/NO3 (mg/kg) =    (S-B) x N x 14 x10 3 x D.F 
                                                     dry w.t soil 
Where: 
S     :    Volume of HCL 
B    :  Blank 
N    :   Normality of HCL 
D.F : Dilution factor 
3.3.2 Determination of net N: 
Net N mineralization/immobilization from amended treatments was calculated 
by subtracting soil mineral N of the control from the amended. Net N used for 
correlation was determined according to the method described by (VanSoest, 
1991) as follows: mineralization or immobilization were expressed as the 
difference  in inorganic N content during the incubation and calculated by 
subtracting the initial inorganic N content from available N at the end of the 
period as follows: 
Nm/i = (NH4+ + NO3-) f – (NH4+ + NO3-)i 
Where: 
Nm/i               : is the net N mineralization or immobilization 
(NH4+ + NO3-)f: is the final concentration of total inorganic N (mg N kg-1 soil) 
(NH4+ +NO3-)i : is the initial concentration of total inorganic N (mg N kg-1 soil) 
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Positive values of Nm/i were considered as net N mineralization (gain in 
inorganic N during incubation) and negative values of Nm/i were considered as 
net N immobilization (decline in inorganic N during incubation). 
 3.4 Statistical analysis:- 
Significant differences among treatments were determined using SAS (1987) 
were used to separate means. 
Correlation of net N with initial chemical composition of manures was 
performed using Excel sheet. 
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CHAPTER FOUR 
RESULTS 
4.1 Chemical composition of the manures: 
The initial composition of manures is shown in Table (4-1). It is clear that 
there is considerable variations among the manures with respect to their 
composition content  of the manures. The pH value of manure ranged from 
5.94 to 7.39. Organic carbon ranged between 9 to 36 for pigeonn and FYM 
respectively. The N concentration of the manure ranged from 1.9 to 9.2 mg 
kg-1. The lowest and the highest N concentration were observed in FYM and 
pigeon, respectively. The C/N ratio was lowest in pigeon, CM and guano 
(0.97-3.8), respectively and highest in FYM (18.9). Calcium content ranged 
from 0.03 to 0.17% while magnesium ranged between 0.16 and 1.03%. The 
contents of P ranged from 2.8 to 2.9%. All manures have high lignin content 
of 26.1-31.5% except the CM have the lowest content (14.9%), chicken 
manure has the highest cellulose content (32.3%) sewage sludge and pigeon 
had the lowest values (6.7 and 7.0%), respectively. Hemicellulose ranged 
from 6.5 to 32.9%..  
4.2 NH4-N mineralized during incubation: 
4.2.1 NH4-N mineralized in saline soil during the incubation period: 
As shown in Fig.4-1 after incubation (i.e. two to four weeks), NH4-N showed 
maximum net mineralization of organic N from CM and guano and dropped 
during the latter periods. The other manures showed a similar trend of 
decomposition and release of NH4 –N specially during the initial stages of 
mineralization period (0-4weeks). However, as compared to the control the 
other manures showed no significant release of N.    
4.2.2 NH4-N mineralized in non- saline soil during the incubation period: 
As shown in Fig.4-2 all manures showed similar trend of decomposition and 
release of NH4 –N and that was shortly after incubation (i.e. at week two 
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Table (4-1): Initial components of manures. 
%    
Hem7 Cell6 Lig5PMg Ca C/NNO.C4pHManure
23.0 32.3 14.9 2.8 1.03 0.17 3.8 4.0 15  6.7 CM1
6.5 18.2 30.2 2.9 0.21 0.04 18.91.9 367.4FYM2
25.8 7.0 26.1 2.8 0.180.03 0.97 9.2  9 6.0Pigeon
32.9 6.7 26.5 2.8 0.23 0.10 8.57 2.8    24 7.1S.S3
12.7 11.7 31.5 2.8 0.16 0.04 3.8 7.2 27 5.9Guano
  
1 = Chicken manure  
2 = Farm yard manure 
3 = Sewage sludge 
4 = Organic carbon 
5 = Lignin 
6 = Cellulose 
7 =  Hemicellulose 
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and four). NH4 –N showed net N mineralization for guano and Pigeon/ 
Sewage and CM, respectively.  
4.3 NO3-N mineralized during the incubation period: 
4.3.1 NO3-N mineralized in saline soil during the incubation period: 
As shown in Fig.4-3 at the initial stage of N mineralization (i.e. at week 
zero), all manures except CM showed initial higher NO3-N. However, after 
two weeks of incubation NO3-N started to be released. The content of NO3-N 
of CM showed complete immobilization of N. After the 4th week, NO3-N 
release was observed in CM and guano where there was net N mineralization. 
This release from both previously mentioned manures continued until the 
10th week where a drop was observed. Therefore, the maximum period of N 
mineralization was determined between the 4th and 10th weeks. As for other 
manures, they showed no significant release compared to the control. It was 
observed that NO3-N from pigeon was completely immobilized during the 
entire period. 
4.3.2 NO3-N mineralized in non-saline soil during the incubation period: 
As shown in Fig.4-4 the initial stage of N mineralized, (i.e. at week zero), 
showed lower NO3-N for all manures except CM and guano. However, after 
four weeks of incubation NO3-N started to be released. After the 2nd week, 
NO3-N release was observed in CM and guano where there was net N 
mineralization. The release of mineral N from both of the two manure 
mentioned previously continued until the 10th week and dropped thereafter. 
Also, N release was observed in pigeon manure and sewage sludge after 6th 
and 10th week, respectively. 
4.4 Total mineral N during the incubation period: 
4.4.1 Total mineral N in saline soil during the incubation period: 
As shown in Fi.4-5 (i.e. at week zero), all manures showed initial lower net 
N. However, after two weeks of incubation N started to be released. 
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Fig (4-3):NO3-N mineralized during incubation period in 
saline soils
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Fig. (4-4): NO3-N mineralized during incubation period in non-saline soils
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After the 2nd week, an increase in inorganic N release was observed in CM 
and Guano where there was maximum net N mineralization. This release 
from both previously mentioned manures continued until the 10th week and it  
dropped thereafter  
4.4.2 Total mineral N in non-saline soil during the incubation period: 
As shown in Fig.4-6 (i.e. at week zero), all manures showed initial lower net 
N. However, after two weeks of incubation  N started to be released. After 
the 2nd week, an increase in inorganic N release was observed in CM and 
guano where there was  significant net N mineralization. This release from 
both previously mentioned manures continued until the 10th week and 
dropped sharply thereafter. Also, an increase in inorganic N release was 
observed in pigeon manure and sewage ludge after 6th and 10th weeks, 
respectively. 
4.5 Net N mineralized during the incubation period: 
4.5.1 Net N mineralized during the incubation in saline soils: 
As shown in Fig.4-7 After two weeks of incubation all treatments showed 
positive N values (mineralization)  and negative values (immobilization) 
during weeks four, six (except pigeon) and twelve (except pigeon).  All 
manures have similar trend in weeks six and eight; guano, sewage and 
control had positive values (mineralization) while, pigeon and FYM have 
negative values (immobilization). 
4.5.2 Net N mineralized during the incubation period in non- saline soils: 
Figure 4-8 shows that with the exception of pigeon manure, N was 
completely mineralized. All treatments had negative values (immobilization)  
in weeks four, six (except pigeon), eight (except CM and guano), and twelve. 
While in weeks ten showed positive values (mineralization). 
4.6 Effect of manure type and salinity on N mineralization: 
At week zero: 
The results presented in table (4-2) showed that, in both soils (i.e. saline and 
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Fig (4-5): Total N mineralized during incubation period in non-saline soil
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Fig. (4-7): Net N mineralized during incubation period in saline soils.
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Fig. (4-8): Net N mineralized during incubation period in non-saline soils.
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non-saline) manure type had significant (Р ≤0.0001) effect on mineralization 
Initially, the average mineral N content from C.M and guano (163.6 and 
158.3 mg  N kg-1 soil), respectively, was higher in magnitude than all other 
manures. The lowest N was observed in soils amended with sewage sludge 
and FYM (106.9 and 92.4 mg N kg-1 soil), respectively. The mineral N 
release was in the order CM > guano > pigeon manure > sewage sludge > 
FYM. Salinity was observed to have significant (p≤ 0.0001) negative effect 
on mineral N. Immediately after manures incorporation, mineral N in saline 
soil (86.7 mg N kg-1 soil) was about half that determined in non-saline soils 
(161.7 mg N kg-1 soil). All individual manures showed high mineral N in 
non-saline compared to saline soils.  
 After week two: 
The results presented in table (4-3) indicate that, in both soils (i.e. saline and 
non-saline) manure type had significant (Р ≤0.0001) effect on N 
mineralization. The average mineral N content from guano (360.9 mg N kg-1 
soil) was statistically higher than all other manures. The lowest mineral N 
was observed in the soil amended with pigeon manure (136.0 mg N kg-1 soil). 
The content was in the order of guano > CM > FYM > sewage sludge > 
pigeon manure. Salinity was observed to have significant (p≤ 0.0001) 
positive effect on mineral N release. Immediately after manures 
incorporation, the average mineral N in saline soil (299.9 mg N kg-1 soil) 
was about double that determined in non-saline soils (126.737 mg kg-1 soil). 
All individual manures showed high mineral N in saline compared to non- 
saline soils.  
After week four: 
The results presented in table (4-4) showed that, in both soils (i.e. saline and 
non-saline) manure type had significant (Р ≤0.0001) effect on mineralization. 
The mineral N content from C.M (415.6 mg N kg-1 soil) was statistically 
higher than all other manures. The lowest mineral N was observed in soils  
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Table (4-2): Total N mineralized (mg/kg) from manures at week zero. 
 
 CM  FY M Pigeon Guano  S.S Control Mea
n 
Saline soil 84.5 64.4 91.6 105.2 91.5 131.6 86.7 
Non-saline soil 242.7 120.5 178.1 211.4 122.2 131.4 161.7
Mean 163.6 92.4 134.8 158.3 106.9 89.2  
LSD for   manure 21.0       
LSD for salinity 12.1       
LSD for interaction 21.0       
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Table (4-3): Total N mineralized (mg/kg) from manures after week two 
 
 CM FY M Pigeon Guano  S.S Control Mean 
Salinity 471.6 314.9 142.0 509.2 278.8   83.2 299.9 
Non-salinity 165.6 113.9 130.0 192.5 81.3   77.1 126.7 
Mean 318.6 214.4 136.0 360.9 180.1   80.2  
LSD for manure 27.6       
LSD for salinity 15.9       
LSD for interaction 27.5       
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amended with pigeon manure (124.9 mg N kg-1 soil). The content was in the 
order CM > guano > sewage sludge > FYM > pigeon manure. Salinity was 
observed to have significant (p ≤ 0.0001) positive effect on mineral N. 
Immediately after manures incorporation, mineral N in saline soil (233.1 mg 
N kg-1 soil) was more than that determined in non-saline soils (209.7 mg N 
kg-1 soil). Most individual manures showed high mineral N in saline 
compared to non- saline soils.  
 After week six: 
The results presented in table (4-5) showed that, in both soils (i.e. saline and 
non-saline) manure type had significant (Р ≤0.0001) effect on mineralization. 
The mineral N content from C.M (331.6 mg N kg-1 soil) was statistically 
higher than all other manures. The lowest mineralized N was observed in 
soils amended with sewage sludge and FYM (109.2 mg N kg-1 soil). The 
content was in the order CM > pigeon manure  > guano > pewage sludge = 
FYM. After the six th week, salinity was observed to have significant (p ≤ 
0.0001) negative effect on mineral N. In this work mineral N in saline soil 
(180.4 mg kg-1 soil) was significantly lower than that in non-saline soil  
(201.7 mg N kg-1 soil).  
After week eight: 
The results presented in table (4-6) showed that, in both soils (i.e. saline and 
non-saline) manure type had significant (Р ≤ 0.0001) effect on mineralization. 
The mineral N content from C.M (599.1 mg N kg-1 soil) was statistically 
higher than all other manures. The lowest mineral N was observed in soils 
amended with pigeon manure and FYM (82.2-93.0 mg N kg-1 soil), 
respectively. The content of mineral N was in the order CM > guano > 
sewage sludge > FYM > pigeon manure. Salinity had no significant (p ≤ 
0.2250) effect on mineral N. After manures incorporation, mineral N in 
saline soil (212.9 mg N kg-1 soil) and (203.4 mg N kg-1 soil) non-saline soil. 
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Table (4-4): Total N mineralized (mg/kg) from manures after week four 
 
 CM FY M Pigeon Guano  S.S Control Mean 
Salinity 427.4 174.4 120.5 331.1 200.8 144.4 233.1 
Nonsalinity  403.8 125.7 129.5 240.6 177.1 181. 209.7 
Mean 415.6 150.1 124.9 285.9 189.0 163.02  
LSD for manure 24.8       
LSD for salinity 14.3       
LSD for interaction 24.8       
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Table (4-5): Total N mineralized (mg/kg) from manures after week six 
 
 CM FY M Pigeon Guano S.S Control Mean 
Salinity 373.9 126.8 138.2 256.8 79.7 106.9 180.4 
Non-salinity 289.4 91.7 348.8 212.8 138.8 128.9 201.7 
Mean 331.6 109.2 243.8 234.8 109.2 117.9  
LSD for manure 28.4       
LSD for salinity 16.4       
LSD for interaction 28.38       
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Table(4-6): Total N mineralized (mg/kg) from manures after week  eight 
 
 CM  FY M Pigeon Guano  S.S Control Mean 
Salinity 500.4 117.5 89.4 363.2 98.3 108.7 212.9 
Non-salinity 697.9 68.6 74.9 155.8 129.4 94.0 203.4 
Mean 599.1 93.0 82.2 259.5 113.9 101.3  
LSD for   manure 27.2       
LSD for salinity 15.7       
LSD for interaction 27.1       
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After week ten: 
The results presented in table (4-7) showed that, in both soils (i.e. saline and 
non-saline) manure type had significant (Р ≤ 0.0001) effect on mineralization. 
The mineral N content from C.M (610.8 mg N kg-1 soil) was statistically 
higher than all other manures. The lowest mineral N was observed in soils 
amended with pigeon manure and FYM (108.8-131.7 mg N kg-1 soil), 
respectively. The content of mineral N was in the order CM > guano > 
sewage sludge > FYM > pigeon manure. Salinity was observed to have 
significant (p ≤ 0.0001) negative effect on mineral N. After manures 
incorporation, mineral N in saline soil (243.8 mg N kg-1 soil) was lower than 
that in non-saline soils (299.1 mg N kg-1 soil). 
After week twelve: 
The results presented in table (4-8) showed that, in both soils (i.e. saline and 
non-saline) manure type had significant (Р ≤ 0.0001) effect on mineralization. 
The mineral N content from C.M was (314.2 mg N kg-1 soil) was statistically 
higher than all other manures. The lowest mineral N was observed in soils 
amended with FYM (68.0 mg N kg-1 soil). The content of mineral N was in 
the order CM > guano > pigeon manure = sewage sludge > FYM. Salinity 
was observed to have significant (p ≤ 0.0001) positive effect on mineral N. 
After manures incorporation, mineral N in saline soil (178.6 mg N kg-1 soil) 
was significantly higher than that in non-saline soil (146.6 mg N kg-1 soil).  
4.7 Role of Chemical composition of manure on N mineralization: 
Fig.4-9 shows that net N release in saline soils is greater than in non-saline 
soils. In saline and non-saline soils, net N release is increase with the 
increase of  initial N content of manure until a critical point about (3.1) 
concentration is reached then dropped. Also there is a medium correlation  
(r2 = 0.61) in saline soills between N release and initial N content of manures 
while, in non-saline soils the correlation is low (r2 = 0.11). 
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Table (4-7): Total N mineralized (mg/kg) from manures after week ten 
 
 CM  FY M Pigeon Guano  S.S Control Mean 
Salinity 490.3 116.8 78.0 511.7 133.7 131.6 243.8 
Non-salinity 731.2 146.6 138.7 340.0 306.6 131.4 299.1 
Mean 610.8 131.7 108.8 425.9 220.1 131.5  
LSD for manure 27.6       
LSD for salinity 15.9       
LSD for interaction 27.6       
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Table(4-8): Total N mineralized (mg/kg) from manures after week         
                     twelve 
 CM FY M Pigeon Guano S.S  Control Mean 
Salinity 304.7 56.3 121.0 385.4 124.7 79.6 178.6 
Non-salinity 323.8 79.8 86.4 188.3 80.0 121.5 146.6 
Mean 314.2 68.0 103.7 286.8 102.4 100.6  
LSD for manure 25.2       
LSD for salinity 14.5       
LSD for interaction 25.1       
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Fig.4-10 shows that the increase in cellulose levels of manure lead to 
increase in net N release in both soils. Also, there  is a medium correlation   
(r2 = 0.56) between net N release and cellulose levels in saline soils while, in 
non-saline soils the correlation is high (r2 = 0.90). 
Fig.4-11 shows that in both soils net N released from manure increased with 
increase of C/N ratio to C/N about 25 and then, decreased and finally 
resulting in net N immobilization in non-saline soil. There is a high 
correlation (r2 = 0.72) between net N release and C/N ratio of manures while, 
in non-saline soils the correlation is low (r2 = 0.08).  
Fig.4-12 shows that in both soils  net N release decrease with the increase in 
lignin content of manures. Also, there is a medium correlation (r2 = 0.45) 
between net N release and lignin content of manures in saline soils while in 
non-saline soils it is a high correlation (r2 = 0.90). 
Fig.4-13 shows that there is an  increase in net N release with the increase in  
hemicellulose content in saline soils while, in non-saline soils the net N 
release is decrease with the increase in hemicellulose content. There is a 
medium correlation (r2 = 0.61) between net N release and hemicellulose 
content in saline soil while in non-saline soils the correlation is low             
(r2 = 0.12). 
Net N mineralization/immobilization (Nm/i) ranged between -8.07 for FYM 
to +219.47 mg N kg-1 for CM in saline soil. Salinity considerably reduced 
the amount of net Nm/i that ranged from 23.12 to 91.66 mg N kg-1 in non-
saline soil for Guano manure and pigeon manure, respectively. (Table 4-9). 
Control treatment (without application of manure) showed net N 
mineralization or immobilization under both salinity and non-salinity 
conditions. However, Nm/i decreased from +26.29 to -10.80 mg N kg-1 when 
soil was saline. These results were supported earlier by McClung and 
Frankenberger (1987) who reported that addition of NaCL and CaCL2 to 
soils decreased the rates of N mineralization in an unamended soil. All 
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manures (except FYM) resulted in net N mineralization in saline soil. Also, 
all manures (except CM) resulted in net N immobilization in non-saline soil 
(Table 4-9). 
A significant polynomial relationship (r2 = 0.972) was observed between net 
Nm/i in the presence and absence of salinity stress (Figure 4-14).  
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Table (4-9): Net N mineralization/immobilization (Nm/i) as affected by manure and 
                      Salinity. 
                                                           Nm/i (mg/kg) 
 
non-salinized                                          salinized
 
CM 
 
+81.10b 
 
         +219.47a 
FYM -40.70a          -08.07b 
Pigeon -91.66a          +29.36b 
Guano -23.12b          +280.19a 
Sewage sludge 
Control 
-42.25a 
+26.29a 
         +34.19b 
         -10.80b 
 
(Data labeled with different letters are significantly different,  p < 0.05) 
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CHAPTER FIVE 
DISCUSSION 
 
5.1 Mineral-N dynamics: 
In most manure treatments, total soil mineral N declined progressively 
during the incubation period. In general, manure provided readily available 
C, which in turn diverted potentially available N to denitrification and 
immobilization (Calderon et al., 2005). 
NO3-N was the dominant form of inorganic N in non-saline soils for all 
manures and in saline soil except Sewage Sludge and Pigeon manure. The 
results of this study did not agree with that reported by Maithani et al. (1998) 
and Calderon et al. (2005a) who found that the NH4-N was the dominant 
form of inorganic N. This could be due to slightly alkaline nature of the soil 
pH (>7.0) which may have increased the growth and activity of autotrophic 
nitrifiers in the soils (Chao et al., 1993).  
The fluctuations of NH4-N release during the first two weeks of incubation 
suggests a movement of NH4-N from the manure to the adjacent soil, 
possibly by NH3 voltalization from the manure and dissolution in the 
adjacent soil solution. 
The decline in soil NH4-N between weeks zero and week two can be explain 
by an event of rapid nitrification combined with denitrification. The fact that 
the soil NO3-N did not increase between week one and two of the incubation 
interval suggests that the NO3-N was taken up by the denitrifiers as soon as it 
was produced, preventing an increase in the standing NO3-N pool because of 
restricted aeration which encourages denitrification (Calderon et al., 2005a). 
This close coupling between nitrification and denitrification has been 
observed by others and resulted in a high proportion of the mineralized N to 
be lost as N gas (Nielsen and Revsbech, 1998; Meyer et al., 2002).  
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5.2 Cumulative mineral N in leachate: 
Addition of manures to the soil resulted in a rate of release decreasing with 
time in saline soil and in a pattern of immobilization of N during the initial 
period of incubation, followed by mineralization of N in the later period. 
The total amount of N released from the control and manures treatments was 
225.06 and 56.28 to 385 mg N kg-1 soil, respectively for saline soil and 121.5 
and 79.8 to 323.8 mg N kg-1 soil, for non-saline soil respectively. These 
values are comparable with some of the results reported in the literature, but 
are different from others. For instance, Lindemann and Cardenss (1984) 
showed that 137.4 and 182.6 mg N kg-1 soil was released at sewage sludge 
rates of 330 and 600 mg N kg-1 soil, respectively. Chae and Tabatabai (1986) 
reported N releases of 176-617 mg N kg-1 soil, from soil treated with animal 
manure at a rate of 500 mg N kg-1 soil. Singh et al. (1988) reported a lower 
release rates of 109.2 mg N kg-1 soil for a soil treated with animal manure at 
the rate of 520 mg N kg-1 soil. These variations are likely to be due to the 
differences in soils, waste materials, C/N ratios, application rates, and 
environmental conditions used for the different studies. 
5.3 Effects of manure and soil salinity on N mineralization:  
The differences in N mineralization among the manures studied; CM, FYM, 
pigeon, guano and sewage sludge were larger as expected from their initial 
characterization. Manuring soils is sometimes followed by an extended 
period where N immobilization limits N availability (Flowers and Arnold, 
1983; Beauchamp, 1986; Kirchmann and Lundvall, 1993; Paul and 
Beauchamp, 1994). At the end of the incubation period, all the manured 
treatments (except CM) resulted in net negative N mineralization in non-
saline soil while, in saline soil resulted ina positive net N mineralization 
(except FYM). Other workers have found that laboratory incubations of 
manured soil lasting for weeks may result in negative N mineralization 
values (Eneji et al., 2002), while longer incubations resulted in positive 
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values (Hadas and Portnoy, 1994). However, waiting for more than 10 weeks 
for positive N mineralization would miss the period of high N demand of 
most crops if the soils is planted soon after manuring the field (Calderon et 
al., 2005a). 
The net N mineralization/immobilization (Nm/i) were significantly correlated 
with the initial N concentration of the manures in both saline and non-saline 
soils. The N concentration of the manures and N 
mineralization/immobilization (Nm/i) was also correlated under salinity stress 
conditions. The positive response of N mineralization/immobilization (Nm/i) 
to the manure N concentration in the presence of salinity reveals that N 
content of the manure is still a limiting factor for decomposer population; 
even when they have been exposed to salinity stress as high as 10dSm-1. In 
this study the significant correlation among net rates of N transformation and 
N concentration in each of the manures is consistent with previous studies 
(Wagger et al., 1985; Frankenberger and Abdelmagid, 1985).  
A significant polynomial relationship was observed between net Nm/i in 
saline and non-saline soils. The amount of inorganic N released or 
immobilized during the incubation period has been obviously declined, 
indicating that the osmotic component of water potential and/or specific ion 
toxicity has restricted the microbial activity in the salinized soil (Harris, 
1981). The low rate of N mineralization in soils could be due to a ready 
supply of available C to soil microbes resulting in increased rates of internal 
N cycling, and excessive heterotrophic immobilization. High C/N ratio 
would reduce N availability to nitrifiers which may lead to low activity of 
the nitrifier population (Adams and Attiwll, 1986) 
Although the hemicellulose concentration was not a good indicator of 
manure N release, cellulose correlated positively with the former in the 
saline and non-saline soils. This could have been a result of the alkaline pH 
of the soil (pH>7). The pH optima for the activity of the hemicellulose 
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degrading enzymes in most terrestrial fungi lie between 3.5 and 5 (average 
4.3), whereas those of the cellulose degrading enzymes range from 4 to 7 
(average, 5.5). (Seneviratne, 1999). The C/N ratio has been identified as a 
good predictor of manure N release. This was due to an abundance of C 
relative to N (Mtambanenwe and Kirchmann, 1995). 
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CHAPTER  SIX 
CONCLUSIONS, RECOMMENDATIONS AND FUTURE 
RESEARCH WORK 
6.1 Conclusions: 
• NO3-N was the dominant form of inorganic N in non-saline soils for 
all the manures and also, in saline soils except for sewage sludge and 
pigeon manure. 
• N content , C/N ratio, and lignin content were correlated negatively 
with net N released from all the manures used in this study.  
• Net N is correlated positively with cellulose and hemicellulose in 
saline soils however, it correlated positively with with cellulose and 
negatively with hemicellulose in non-saline soils. 
•  Chicken manure and guano  were the best manures.                                                   
6.2 Recommendations: 
• Future work should address whether denitrified N should be 
included as part of the net manure derived mineral N calculation. 
• Analysis of specific manure chemical composition, as well as 
separate analysis of manure and soil, are necessary to fully 
understand the value of manure as an N fertilizer. 
• Future work should address how factors such as the micro fauna 
may affect the fate of manure N after application. 
• Future work should identify these relationships under field 
conditions. 
• The amount of net N mineralized should be considered as net NH4-
N produced from the manures because nitrification converts a 
fraction of the NH4-N to NO3-N.  
• More research is needed on other available local animal manures 
and tree litters. 
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• More analysis are needed for the types of salts and their effect on N 
mineralization. 
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